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IN T R O D U C T IO N
T he In d iana  D epartm ent of Highways has em barked  upon  es­
tab lish ing  a Pavem ent M anagem ent System (PMS). As a p a rt of this, 
the Jo in t H ighway R esearch Project has had  an  on-going research  p ro ­
ject for the past several years dealing  with m ethods of m easuring  pave­
m ent condition  in Ind iana .
Research at P urdue on the use of roughness m easuring  devices 
dates back  to the m id-1950’s when the first R oughom eter was co n ­
struc ted  for JH R P . This instrum ent was used for m any years for re ­
search by the In d iana  H ighway B ureau of M aterials an d  Tests. R e­
search was carried  out at P urdue in the 1960’s u n der con tract with the 
H ighway R esearch Board on com parison of m ethods of m easuring  pave­
m ent roughness. T h e  First In te rna tiona l Conference on use of Road- 
m eters was held at P urdue University on A pril 18-20, 1972. Papers from  
this conference were published by the H ighway Research B oard in 
Special R eport 133 en titled  “Pavem ent Evaluation  Using R oadm eters.”
Shortly after this R oadm eter Conference, the In d iana  State H igh ­
way Com mission purchased  a R oadm eter. T his in strum ent is sta tioned 
at the Research and  T ra in in g  C enter and  was used for research p u r ­
poses un til abou t m id -1975 when it was p u t to use evaluating  pavem ents 
on a statew ide basis.
In  1972 the Jo in t H ighway R esearch Project sta rted  an extensive 
research  project for the state highw ay com m ission on perform ance of 
continuously reinforced concrete pavem ents. As a p a rt of this research, 
deflection m easurem ents were m ade in o rder to evaluate critical deflec­
tions of this type of pavem ent. A D ynaflect was ob ta ined  which was also 
sta tioned  at the R esearch and  T ra in in g  C enter.
T he  two instrum ents m entioned  above, the R oadm eter and  the 
Dynaflect, have wide use for m easuring  pavem ent condition  and  evalua­
tion of pavem ents. As a p a rt of the activities of the Jo in t Highway 
R esearch Project, research has been carried  out for the past several 
years on these instrum ents, and  m ethods have been established for their 
use as rou tine  evaluation  tools.
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PA V EM EN T M A N A G EM EN T SYSTEMS
In a pavem ent m anagem ent system consideration  is given to all of 
the factors th a t m ight influence decisions re la ting  to design and  
m ain tenance  w ith the end-poin t of optim izing these decisions, generally 
in light of econom ic constraints. In the decision-m aking process, the 
engineer has a variety of a lternates th a t he m ight consider for a given 
situation . T im e of m ain tenance is generally a m ajo r factor to consider 
inasm uch as, in some cases preventive m ain tenance is the m ost eco­
nom ical app roach , whereas in others deferred  m a in tenance is the m ost 
econom ical.
W hen considering a netw ork of pavem ents, for exam ple a statew ide 
system, the policy-m aker m ust decide on the priority  of m ain tenance. 
This includes considering various alternatives of m ain tenance  (thickness 
of overlay or just rou tine  patch ing  for exam ple) to m ake m ost efficient 
use of the m oney available.
TYPES O F SURVEYS
All pavem ent m anagem ent systems m ust be based upon  surveys of 
existing pavem ents. T h ree  types of surveys are com m on: reconnaisance 
surveys, condition  surveys, and  evaluation  surveys.
Reconnaisance Surveys
R econnaisance surveys are carried  out on a rou tine  basis by m ost 
engineers. They are p rim arily  visual inspection and  qualita tive ju d g ­
m ents can  be m ade abou t condition; quan tita tive  values rarely come 
from  the survey.
Condition Surveys
C ondition  surveys are m ade to determ ine condition  of a pavem ent 
at a given tim e. D etailed d a ta  on causes for distress are not determ ined . 
This survey is aim ed p rim arily  at netw ork analysis and  yields in fo rm a­
tion the engineer can  use in setting priorities of m ain tenance over a 
period of years. B udgetary requirem ents can  be determ ined  from  the 
condition  surveys a lthough  some reliance m ust be p laced on struc tu ra l 
evaluation  of the pavem ent for this.
Evaluation Surveys
E valuation surveys are m ade on specific pavem ents to determ ine 
the s truc tu ra l capacity  of the pavem ent. D uring this survey p articu la r 
a tten tion  is pa id  to reasons for pavem ent distress.
A lthough the evaluation  survey is aim ed specifically at the project 
level, it will also help the engineer m ake decisions for the netw ork 
analysis since the  thickness of overlay and  o ther item s affecting costs can 
be evaluated  in this analysis.
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Figure 1. 
Sequence of Pavement Evaluation
RECONNAISSANCE CONDITION CONDITION
I S U R V E Y S I SURV EY S I ANALYSIS
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IV V VI
E V A L U A T IO N  EVALUATION RECOMMENDATIONS
SURV EY S
SEQUENCE O F SURVEYS
For o p tim um  use the surveys should be carried  out sequentially. 
Figure 1 shows the process for pavem ent evaluation . T he  th ree  basic 
surveys are ind icated  on top  of the figure and  the various steps w ithin 
the survey process are  ind icated .
T h e  sequential process can be stopped at any tim e. M any tim es the 
reconnaisance survey itself is sufficient for m aking  the necessary deci­
sions. In o thers it m ight be necessary to proceed th rough  the condition  
survey or th rough  the evaluation  steps. For com pleteness, it would be 
necessary to follow the steps sequentially  from  step I th rough  step VI se­
quentially .
T h e  reconnaisance survey is self-explanatory. T he  condition  survey 
consists o f th ree  p rinc ipal steps. First it is necessary to stratify  the d a ta  
on the basis of the conditions at the site. Second, the d a ta  are statistically 
sam pled although  in some cases the en tire  road  m ay be surveyed. T he 
th ird  step is the survey itself.
T h e  condition  analysis m ay be the stopping  po in t for m any surveys 
depend ing  upon  the severity of distress and  the needs of the governm en­
tal agency. T h e  p rim ary  factors th a t can  be determ ined  from  the cond i­
tion  analysis is how m uch  of the road  needs to be fixed, where the m ajor 
distress is located , and  at least to some ex ten t, w hat priorities of 
m ain tenance  can be set. A m ajor objective of the condition  surveys is to 
“flag dow n” pavem ents th a t need fu rth e r analysis and  detailed  evalua­
tion.
T h e  th ird  survey, evaluation , is a detailed  survey m ade on selected 
pavem ents designated  by the condition  survey. T he evaluation  is based 
upon  s truc tu ra l analysis of the pavem ents to determ ine type of m a in te n ­
ance requ ired .
It is possible to com plete the survey process d u ring  any one of the 
phases listed on the flow d iagram  of Figure 1. T he detail requ ired  for a 
given step depends on the results of the preced ing  step, and  the decision 
w hether or not to proceed th rough  the com plete process depends upon  
the needs at th a t tim e.
M ETH O D S O F M A KING  C O N D IT IO N  SURVEYS
M uch has been w ritten  in past years on m ethods of m aking  cond i­
tion surveys. By and  large these rely on roughness m easurem ents using 
roadm eters, profilom eters, or o th er instrum ents th a t m easure lon g itu ­
d inal d isto rtion  of the pavem ent surface. Roughness d a ta  are correlated  
w ith the Present Serviceability R ating  which is determ ined  by a panel of 
individuals. In d ia n a  uses the R oadm eter for condition  surveys. Figure 2 
shows typical correlations of pavem ent ra tin g  with R oadm eter o u tp u t as 
determ ined  for the state of Ind iana .
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Figure 2. Roadmeter Counts vs Mean Panel Rating
USE O F C O N D IT IO N  SURVEYS
A pavem ent m anagem en t system perm its the engineer to select a l­
ternates from  an array  of values to arrive at the best a lte rn a te  to be 
followed. G enerally, the op tim ization  is based on economics although  it 
can also be based on sociological or env ironm ental factors. Doubtless, 
m ore consideration  should be given to total energy consum ed in the 
reh ab ilita tio n  process. This includes energy of p roduc ing  the m ateria l 
itself as well as energy consum ed du rin g  construction. T he  backbone of 
the PMS is a com puterized  storage an d  retrieval system w herein a large 
am oun t of d a ta  can  be analyzed in a relatively short period  of tim e.
S ta te-W ide Inven tory Using C ondition Surveys
T he In d iana  D epartm ent of Highways has sta rted  accum ulating  
d a ta  on condition  of the m ajo r highways w ithin the state. T he condition  
d a ta  is in the form  of R oadm eter readings taken  annually  on a s ta te ­
wide basis. This condition  d a ta  is stored in the  com puter at P urdue 
University and  is cataloged  on the basis of road  contracts and  type of 
pavem ent. Physical m easurem ents of skid resistance and  roughness are 
stored along with o ther pertin en t in form ation .
Figure 3 shows a p rin to u t of in form ation  for the n o rth b o u n d  lanes 
of I -65 from  the K entucky bo rder to n o rth e rn  In d iana . This figure 
shows at a g lance in form ation  useful to the engineer for determ in ing  
priority  o f m ain tenance . T he  horizontal scale shows road  m eter ro u g h ­
ness in counts per m ile as well as the PSI for concrete, overlay, and
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Figure 3. An Example of Using the Roadmeter to Screen Highway Sections 
















































































































asphalt pavem ents. T he  frequency of occurrence of roughness is given 
on the vertical scale. T he  m atrix  w ithin the figure shows the contracts 
and  type of pavem ent. T h e  contracts for this were num bered  from  1 to 
56 s ta rting  at the southern  border.
From  Figure 3 the roughest pavem ents are Projects 27 and  46. 
These are jo in ted  reinforced concrete pavem ents in the n o rth e rn  p a rt of 
the state. In general, the overlay and  continuously reinforced pave­
m ents have shown good roughness values an d  high PSI values. T he 
m ajority  of the contracts have PSI values g rea ter th a n  3, suggesting tha t 
little  work needs to be done on the en tire  road . Some of the rougher sec­
tions need resurfacing.
SUMMARY
Prim arily  this p ap er has em phasized the stages of evaluation  of a 
pavem ent, and  it has po in ted  out th a t a sequential process follows a 
logical p rocedure  from  condition  surveying th rough  evaluation  surveys.
T h e  objective of the surveys is to perm it the engineer to m ake deci­
sions abou t types of m ain tenance  th a t should be applied . This m ust be 
based upon  fu n d am en ta l knowledge of the behavior of the pavem ent 
and  a detailed  cost analysis of various alternatives. T he p rim ary  po in t of 
the p ap er is th a t m ain tenance  should be carefully analyzed and  tha t 
there  is no s tand ard  way to m a in ta in  a pavem ent and  th a t each road  has 
its own un ique solution. Only after the engineer evaluates all of the 
alternatives can he decide upon  the best alternative to use for a given 
situation .
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